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mfiE# 2003-3071116 



2002-278207 ^- v : 5/ 

^ o 
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i-4^t>^KTa03<7)@v#M^ia^tcMln-r'5) C J: oT. m^HMfS-^W^^kp. 
[0 0 16] 

S/^. ft^ittcti, HuiaCuti. KaCubNbcOd^ KeCufTagOh. i3 J; O^lCiCujTikOi (11 
^ ^)<7)T'ab'5>o ^n^Ofk'^!|^{i(K,A)Nb03O^i!!^iJp^lJLMi/^T(±^'^|£^ft 

[0 0 17] 

(Ko.5Ao.5)y(Nbi_zBz)03-eS$tT.^ ^(7):6^^ft?iStIfflv^ibtL^o (K,A)(Nb,B 
)03tC;joV>-C{±. K<Dm^:^^^<^j:^ ti^^i^:^^S:T■t^-'yJ. A-r>&^*>Na^v> 

[00 1 .8 ] 

^^{±. a^^(KxAi_x) (Nbi_zBz)03(m L, AtiNais J: y^3i<75i^^4» < 
i: ^— :^(7)7c^. B{iTa:fc<t U^"Ti<7)^^4^ < <!: :^c7)7c*. 0<x^K O^zSl 
)X-m^t^^^^y'^:^ ^ hit^<^i:^iii-t.^fzt^<D±$[.^t^ KaCubNbcOd. KgC 
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ufTagOhx cfc OT^iCujTikOiaiL. a IbM 1 ii^n^'tiii1^.<Dm.)<D^J^-^^ < ti> 

[0 0 1 91 

COi ^ tI-rtL(i\ WM^l^Z^t^^Um^ii. (KxAi_x) (Nbi_zBz)03<^vtl!ll 

'2)0 Nb<7)— gI5;^)n'a^-eBm^tL^^2i'^t;{±. j&ill^'S-.-C^^ (KxAi_x)Nb03O 

^'^ifi'P^^ < 4- -I) OT% ^.^#:coiI>.i^.7&^'i^a6 h n]^v>T (iM^fiS ^ T ;W >^ U ^ 

m^m^- i^miim £^^:^m < #i±'^ig^^^ pitg .h ^ o ttz. imm^n 

[0 0 2 0] 

±fB<7)^it;;^-^(i, ftf®tl(±, a^^(KxAi_x)y(Nbi_zBz)03('jlL> 0<y<l) 

xmi(Dm!^SL^^^C^<7)X\ ^uy'7.ij4 Yit'k^^^^-t^tzib(D)^M^ii 
XfCnCDm^M tti:^ WM ^ -R^ir ^ fz It X W^ tcp ^ tr ^ ^ f IJ.'^.;^^^*) ^ o ^til 
il2 mi§iE$4-{iCuO-C^^o 
[0 0 2 1 1 

tfz^ «FiStC(±, BUIEilJfiSc^ti. mriMb^J^c^ff^S. ««J x. (^K4CuNb8023. K5CU 
2Nbii030^<i: LXmU^J&1i^l<Z-mu^fi^i><7:>X^^o 
[0 0 2 21 
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±fe^T-l Ofi. (K,Na)(Nb.Ta)O30yx.{^(Ko.5Nao.5)o.97(Nbo.9Tao.i)O3^c7) 
m^^^^T^y'^^ ^ hfb-^tJ^^^Jt^ ^«0-e*oT. ^(7)(K,Na)(Nb,Ta)03<7)e 

KaCubNbcOd( a , b, c, d (i^*<^i5:)^Jx.{iK4CuNb8023^K5Cu2NbiiO 
30^ ^v^{iKeCufTagOh(e, f, g, h {i'Kit<7)ifi:)^x.(fK5.4Cui.3Taio029^<7)C 

mmmx9s(%)ni&t^m'X\ 40(%)mm(Dmmm^^'^i^Mkpt. momm. 
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^■r\ P^X^tCi3V>r(i. ffi^HI^I-i: tr. KHC03(ngv^{±K2C03). NaHCOsC 
^VMiNa2C03), Nb205^ Ta205. CuO^^fflliL. SMli£7:>^^(KxNai_x)y(Nbi_zTa 
z)03(llL. 0<x^K 0.9<y<l. 0^zm.4)X\ Cu075^^0.2~1.0(at.%) i: =5: 
^ {cf¥»-f^o -r=&t>-^. AB03-r^^n;|)^n-7'X:^^ h Ib-^trtciJV^T. 

fzo ±lBx, y, z <7)fi^j:L>^-Cu0<7)S(i. mi^-f-^E) J: d tipJfM i: 

•y h^izxti^ y - fi^'k^nmt LX2mmnim. m^m^k-r^ho ^x^^x^ 
X5mmm&. um-r^o ^(Dmm<^m.m<Dtij-^^-^^zwi^i,m^^z 

(i. 'fS«feL7t;i^^lOO(r)@JtO?aj^T24^rHmK. ^•jt^-e/cm. ^J;t{^#l 

oomm<D^m^<o^t:mLxui^^^^mco ^KDumnmizis^^xii. muu^ 

fi fz CuO t mm (OB^-( h ' -i^yt ^^KfZ^ L . Mx. {iT^aCubNbcOd im x. \t^<Z\m 
8O23) <!: <7)a^ ^ ^i" 'i) SiJfifetJ>6^^^J?5:i- >i) o 
[0 0 2 9] 

'>^v^T\ M^Xflll^v^Tti. XfB<7){S»5^=^fiJ;l{f50(MPa)SJS<7)ff:^J-e 

C I V 0%fmi^J±.y'\^:^)^zxm^'^^o )iKff^:^ri«iS^ii L J: ^ i-t-gj* 

1- 1 0 j3 J: mm. #14. ^ (iJ!^4»*<^14^;'cl| tctt^ C T . #M 7° ^ ^ 

(Dl^—^^^ibXii >k^^X. ^^XfltliSV^Tfi. Mx.{^1000~1150CC) 

^ ^ > K y ^ - tTBif ScOv|-ri is cfc XfMmzmnmJLir ^S) >1 i: J: o T Hu IB 
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[0 0 3 0] 
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ai_x) J: 19 ^ B-if^ h <07C^(Nbi_zTaz) O^'j^^JjiifiJ ^ 4^ -?> J: ^ t;, ^(Dli^§%WM 

bTacOd^<7)gij^^t/^^i:'2>o -€-<7)^cA6. J?Kf^f^<7)2f:'J^^B#C{±. ^<7)ilJ^^t/ 
:*^^(KxNai_x) (Nbi_zTaz)03<7)-^il(S-WJi-^ t ^tcMSIii^ft^PPtlJ LT-e-^T)']^ 

isii?ii-r^o-e\ t;i^;^ ^^off ii^KNb03<7)v#i!i;^c7)^fr>'^;^?Pp$ij$n. 

-g|57!>n'aT-Sm^n^^-g-H{i. l&H'.'ST-ab'i) (KxNai_x)Nb03<7)i!|'^75i'i^-^ < 4' 

t^j:h^j:\^'iEm\^iZi6\^^X-Misb^Zt:d^-X:^^fzib. ^n^X^-f h fb^^tlcO'M 
IStt ^ -il ^ - t ;{>^-C § ^ o 
[0 0 3 2] 

±U<7)mm::fjmzX^xn(iytifz^^mm^l 0)co#tttiov^T. 

iyfex, y, z isxi/cuO(D'mum'km.^^^LxmmLfz^^'^mmi-^o ^ 

X$)^o tfz. #14fFfBtc^LT{i. ^Ux-tflOOCOOv'; 3->:t^>'l^'t'-e3.0 

(kv/mm)<7)m#^3o^enj[)DLT:53-s^s^jSL. mj^x2mmwiim-t ^^iZ X -o 
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[112 (i. B-^^ h • ^:t>iA-»^-^ h • 4 :t y t(Dity {=A/B) tm^it^(Dm 
JttcoMi^^ y =1.05. 1.00, 0.99, 0.98. 0.97, 0.95, 0.90(D^mA i^^^^X 
M\^Ltz^M^7r-Lfzii(r>X'$>^o C<7)fFfiffilCi3V>-C{±, CuO<7)?^j!)pM^0.2(wt% 
)<!:L, x=0.5, z =Oi-=a-:b-t>(Ko.5Nao.5)yNb03(;43V^TB->f-'1' h<50iiPJ*(7) 

rM^m^fzo i>'^-7cf tL/>:o.95, i.05^^mfi(±#ffi#^u^ttL:>-r^ 

[0 0 3 4] 

±$mm^W:-^-hmh:^-^j:lniZ^ y=1.00, 1. OSi"^ t)-t> A-9--f h • :t > 
^•S{i#^4.0(g/cm3)t;^t I), +55"t;iew^^JtC»J^IS#:^t#-2)Ct{i-C^#^>^^o 

o.98J':j.T-e(±, mmmA(g/aa^)i:i±t'C'\p]±Lfzo -r^^i^h. CuO^vai-^ 

h * , B -9- h ^ iifij -r ^ <!: tict , (Ko. sNao. 5) Nb03(7)M*S14;{)^^^ L < 
[0 0 3 5] 

III3(i, CuO<7)v3^ljn»3{'^Xum^T'0.4(at.%), y =0.90<7)J^^tC:font'&'J^IS'ft:<7) 

<Dy(Dmi'znLxmm^j:min^^9~y:^mi^fifzo --n. y • ^ty^m 
^<Dm<7)CuQ^muL. j.oA/'B-9--r h • -r^^jt^iT^M^i--^)^, sij^^j^ 
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[0 0 3 6] 

1214 (i. y =0.97<Dm^l<Zisii;hCuO<DmuMt^^mt(Dmi^^'&7f-Lfzi>(DX' 
0>g<b75^4^ cfc 9 CuOi^*P»7&^U2(at.%)*?1|-e{±. ffi*t^^j^7&^^90(%)flSH^^S 

^CiK^^oTto i-=S:t>*>. y =0.97<7)i#^tciJv^T(±. CuOr^Jtjn»(iCuJ^^-CO 
.2(at.%)J':iL±i:i-^^ <b75^1?* Lv^o 
[0 0 3 7] 

^<7)-e3fe^o ^(OWmi. CuO<7)';^M*5i'^^+^t^;^# < 4^^Cum*'e0.4(at.%) 

mm^tsaid imi^i-^ZtX-n-^fZo m5^-hmh-/}^^j:X^i>Z^ Qm(iy=0.95 
X\ kpfiy ^O.QS-e-ett^^nM^^ffl^^L^ ■tflh(DmX ^ y:^^^^^ < ^j:^ 

R^m%!i^mzmMm^mi-rzti>^j:^^:^^. ^f&m:^'Mmi<z:^j:^t. m.%mf 
mzm.f^m^mi'fi><r>t^^hixho ttz^ iii6{c^^tL^j;^{c, itmrnm 

{ty<D\WA^^ < < ^0. i§mm^(iy =0.97fISt-C{±y =lHJt 

^LTfg:T-r'2>;^^ y<0.97co|gffl-C{i. /h^ < <h-ifK«^/i>^':^i; < 

< 4^v^o 

[0 0 3 8] 

4'i3, _hiagljiit/i: L-C{±. I^ilx-fi". KaCubNbc0d(4^a^6. l^b^2. 8^c^l 
2. 20^d^35)^KeCufTag0h(e, f, g, hfiffittOfli, Mx.ffK5.4Cu1. sTaioOag) 
^<^a^7&^'#x. hfi^o m 7 (Ko. sNao. 5)Nb03tCK4CuNb8023^ J: OT(5Cu2Nbii 

O30 ^ v^^^JP L T'M^ L TtiJt-^oCum^ L /::v^^]Ps t -MlS^co^Jt i: <7) Mj^ ^ ^i" 
o mtcjoV^T. Cum^-e0.5(at.%)OK4CuNb8023^»1-'5><i:. i^mi^(D^'miU 
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.5(g/cm3)fIS^3Sro/jo i-'Srt**). M-^a^K^ y < 1 i: J: ^ C^i6J.oCuO 
^v^*n-r^C:<htCftx.T. y = 1 ab^fi^^m)T^P^LE.Oy< KDt^iZ^ 
J& U%^W\^f&^-r:'h^KCumiOi:mu^^^ t U J: o T ^> . (K, Na)Nb03(7)MIS14 

(A/B)=0.98<i: LT. Cu05rCum»-eO. 5(at.%)v& Lfc t # HCu75^'^TK4CuNb802 
SfC^-fbL/c^-^tlffi^i-^o 4^ib\ CuO7&^'0.4(at.%)-a^n/::J#'^. ^TOCu 

;^^T(4CuNb8023(::^'fl:L7t:<hi-^ i: y (A/B)=0.984t:-|&fni-^o L L 4^ . ^ 
y (A/B) 75)^^0. 985^^ tbO. guM'?) i -eo$BHt:\ (K, Cu, Nb) ^.gij^i|^<7) X«^II1 

[0 0 3 9] 

11 8 . K4CuNb8023 ^ v^^JO L /iJ#-^(7)v^ijpa i; i±m#14 t(Om^^^7FLfzi>(D 
X-^ho kp{i. K4CuNb8023^0.5(at.%)v^SnL/cBf.^.t'ft:^ffi^^LTV^>5)^^ 
>m(±|ll 5 -e y (A/B) =0. 98#i5-e^^i-^M<^ (K, Cu,Nb)'fb'^!}^t:: i o T kp:*^' 
«I:^fi^^i-- i: <i:T^^i-'5>o y (A/B) =0.90<7)J^-g-, »J^^B+h'l' h -^^y 
(D^X ^K4CuNb8023 ^'f b ^ -it ^ /c a6 H {± , CuO ^ 2. 5 (at . %) \^X}:JitMt ^ 'SL^^i)^ 

[0 0 4 0] 

-If. m7 iZTT^-r^m^MXli. Cum»-e2.0(at.%)J^:Jl±<7)K4CuNb8023^a 
-r^ t^^m:^mL<i&TLX\^^^:^K m2liZis\^^X. A/B=0.90<DU.^Xii±^ 

ISLX^^^j:^^^ tlZ^^^o mi 1 t;i3V^TA/B=0.97Oijt#HCu0^y^t)Di-^ ^ <h 
Hi oTQm75?;^# < (p]±LTv^^,a;, ^/c, 121 8 ^;^v>TK4Cu^Ib8023<7)r^^Jp-e 
Qm75n000J':il_h^Iii^J^i-'2>.^.^^'b. i§fiJB-9--f h • ^tXD^^T. CuOtOSiS 

[0 0 4 1 ] 

^jb\ |il^(i^^ffl&-r^7&^ A/B=0.98J':ilTtcj3V^T. itTJ^/h $ < >^ -2) (5 i:''(K, Cu 
,Nb)^fk'^tJ<^X^[iIt/fli'-i^7!»^l^< =^-2)0 Lfc^&^'oT. K4CuNb8023<7)jtfelC <)Ka 
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CubNbcOd<^«^W-r^^^'5r^k-^J|^75»^^^^L. ^tihi>. K4CuNb8023^ 
m<7)^)t f6]±{c^-^ L r ^ ^ <!: Ti^'ti^ ^ti^o ^tih (Dit^mit^fti^V-^ ^ 
(K,Na)Nb03,^.OEtm-t ^ ^ -y ^ X t IWJflSTi^'dTi^tC'f&v^Jrbif e = 300^1 Jt) 

[0 0 4 2] 

[17-T:-(i, giJfe!|^<7)i1sjDM75^~i#iO LTCuJ^^-e0.8(at.%)i-:i.Ji(I^^^ ^ 

m^Wn^xm.m^mfhii(Dt^^hifi^o 4^*5. KaCubNbcOd^^Nb^TaUg 

L /^Ks. 4CU1. 3Taio029^Ti tlS^ L Tt: ^ Ol^ ^) l^1ttC^JteS:#^:i:^^'ig*!) h 
/Co KeCufTigOh^^aL-C^lBj;|t>^|g:i:75^'^#f>tL^o 
[0 0 4 3] 

HIS. BI14(i. Mt^KTa03^iav#$^ir7t^§'a-tci3tt'5>-e<?)@v#»tffi«# 
<7)M^^^^ L7t i> OT'^^o ^t^ti (Ko. sNao. 5)0. 99(Nbi_zTaz)03tii3tt'l> 
z <7)^(;it):L>-r'i)o -r^^^. Hv^-f*^^^ 1 t L/c*t'g-tci3tt-2.KTa03COtiJ^( 
•t^VJt)^^L-n/^^o C:n<b<7)(a7i»^<b0^^yi>^=S: J: ^ tl. KTa03<7)@v#S<7)liJPi3 
L;t:;6^-o-r. ftiSfiUfSSS. *lfe*S#O^J^^i-fSj±-r 'SUl^I^^'iitiS^ tt, KTa03<7) 

mmi)m^^^mKn^^x-^^ztm%m^nfzo 119. mote. i<7)^tc 

iolt^KTa03<7)|ilv§#J'^i:+iit^JS jo J: Xfmim^m^^ t (7)M^^^^i-o 4^ib\ 

1(m&:dm<^^^ t^^l^Z. «iS'MIS?^J5:6^'Ji#-r^o ^tL^^Ofg^ti. KTa03O 
[0 0 4 4] 
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o mi K mi 2 tC(Ko.5Nao.5)o.97Nb03t;CuO^O~0.4(wt%)<7)^HT';^JnLyb 

o ItMfi^p^pKi^^mfi^ Cum»m2(at.%)^®x^CuO<7)?^1jP»ti-^Ci: 

(0 0 4 51 

mi 3-1111 5 (i. KTa03O@v#«iJ^tm^tt«IS^^m> ilMfi^p°pK^^m. 

:^C#oTJti§mi$J^^'±#i-^o ^iJ^(i\ iav##J^^0.3(mol%)^U-t-^ it 

^^Lti^t'^^'btL^u^^^ m&mm^^fzt^i<zim^^izm'mm^<^mi^i<zw^ 

mT-e^tL(i\ ioooJ':J.±<7)i^\/^'fg^li#L-ci3 0 . m.^^^MiizmiK-t^^t-^' 
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HIS C TiiH^M ^ o 
[0 0 5 0] 

tfz. ^»iJt;^v^-C«i. (K,Na)(Nb,Ta)03^.EEm-t^ ^ ^XH:$:^0^7&^'ii 
ffl $ tL/jJif'g-Uov^Tf^^.B^ LTt:/^)^ l5l^itCKNb03,^.(75il'MIS'r4<7)@v§#:'e^n(i' 
. (Bii/2Nai/2)Ti03-KNb03^ (Bii/2Ki/2)Ti03-KNb03^<7)®>^ (D^uy'Ts ij V 

[0 0 5 1 1 

[0 0 5 2] 

^Tt:. mmMi<^is^^xi±. it^mmm.mxm^LR^mm^icu^mmLfzm 
-kiiZ^f&Ln^m^jfiL^) t:mu-r^m^i,zis\.^x. ^(om^'^^-^^y^cxmsozsi^ 

ct^/K5Cu2Nbll03o^'e*'5)^#'^^Iov^Ti^iB^Lf^75^ :i<r>Mim^(Dm.f&i> . 

^ -t^: ^ ) IE H -eigH® ^ ^ tL ^ 4) CO -e -2) o 
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CuO(D miJQm t t O ^ ^ ^ L Tt: i^* ^ -7 -e ^ o 
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A/B-4- ^ h Jrb ^ Jrfcif J: Z/mmm^ t(DrM^^^7r^Lfz^'y yx^i^o 

[0 7] 
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K4CuNb8023 ^ v& L fzm^<7yma& t i±m#14 O M# ^ ^ L ^ "7 "C^ 
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[091 

KTaOsO iavt#J^ <i: <7) ^ ^ L i^'' ^ 7 "C^ ^ o 
[H 1 0] 

KTa03<7)@?§fiJ'^ i: ftig'M*§SlS <:0M# L ^* ^ "7 1?^ ^ o 
[nil] 

CuOOv^ Jn» ^; m^^M*S^#m <h <7) w# ^ ^ L /'c ^ -7 -C^> ^ o 
[HI 2] 

[HIS] 

[HI 4] 
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j§^J<7) B ■♦t- h TC^/^'^Cu <h j^Ct- L TKaCubNbcOdib' <i: CHaCubTacOd^^T^SiJ^J^Kt' ^ 
^C^o ^(Otzib. m.Wik(O^^Jim\tZ.it. ^OSij^J3Stit^7&^XKxNai_x)(Nbi_zTaz 

-e. T 'j ^^cojf |l^KNb03<7)-^iii!l|co^fl5^;6^^^p$ij $ iix^<n>m.^^m'^ 
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